A 53-year-old Korean female was referred to the Department of Oral and Maxillofacial Surgery at the Seoul National University Dental Hospital. The patient's chief complaint and concern involved the occasional feeling of discomfort and pain in the region of the lower right second molar. Panoramic radiograph revealed a #47 implant fixture that was dislocated horizontally deep in the fatty degenerated area of the posterior mandible. A rare case of implant displacement into the fatty degenerated area of the posterior mandible caused inferior alveolar nerve (IAN) compression. Fatty degeneration is a condition that occurs in mostly elderly female patients due to aging and is inevitable. We recommend accurate preoperative evaluation using radiographic imaging techniques such as computer tomography and histopathological analysis for differential diagnosis. Endoscopic intraoperative examinations can reduce the invasiveness of the surgery and provide accuracy in examining the intactness of the IAN. This case report suggests the efficacy of the selected method of treatment and, the removal of the displaced implant and decompression of the IAN using endoscopic visualization followed by 8 months of healing and two-stage implant installation with guided bone regeneration in cases of related implant complications.
Ⅰ. Introduction
Dental implantation is a treatment modality that replaces missing teeth in partial or fully edentulous patients and has high success and survival rates 1,2 . Despite its commercial use rare risks and complications associated with surgical and restorative phases of the treatment have been reported 1,3,4 . One of the complications that may occur is the displacement of implants during the intraoperative phase or within a short period of time. On the other hand, migration of implants can occur due to long-term relative motion. In either case, the bone quality and quantity is compromised 5 . Dental implant displacement can cause serious injury to the inferior alveolar nerve (IAN) that can additionally undergo secondary injury during the surgical retrieval of these displaced implants.
Marrow fat increases with age, particularly in the third decade of life. This increase in bone marrow fat (BMF) differs between genders, being steeper in women, whereas in men it increases gradually with age. Therefore, BMF is higher in women at an older age 5 . Several studies have revealed a positive correlation between implant failure and low bone density 1,5, 6 . Most cases of displaced of dental implants were observed in older women in the medullary space of the posterior mandible with focal osteoporotic bone marrow defects 1,3,6 . Our present case reports a case of dental implant displacement into the fatty degenerated bone marrow of the posterior mandible in a female patient of menopausal age.
Ⅱ. Case report
A 53-year-old Korean female was referred to the Department of Oral and Maxillofacial Surgery at the Seoul National University Dental Hospital from a local dental clinic. The patient's chief complaint and concerns were occasional discomfort and pain in the lower right second molar implant site caused by implant fixture instability. Before patient came, local doctor made an urgent phone call, and explained that he did not find the lost fixture in the hollow and blood filled bony marrow cavity, in spite of his trial to find it after implant fixture installation with mounter-free grasping. The patient requested the elimination of her current problems and to restore her missing tooth for function, esthetics, and confidence. Anamnesis was negative for any serious medical conditions such as osteoporosis.
Upon clinical examination, tooth #47 was missing and the surrounding tissue was in a healthy state upon inspection. A panoramic radiograph was taken for a general overview of the underlying bony structures and pathological findings. According to the radiographic evaluations, the #47 implant fixture was horizontally displaced deep in the fatty degenerated region of the posterior mandible. The patient's panoramic radiograph displayed a generalized reduced radiopacity and weakened bone marrow with D4 quality bone surrounding the foreign body ( Fig. 1A ). In this case, IAN compression could be expected considering the chief complaint and radiographic finding caused by the proximity of the displaced implant fixture to the inferior alveolar nerve canal (IANC). However, fortunately, the patient did not complain of moderate or severe paresthesia of involved skin or right mandibular area.
Based on clinical and radiographic examinations, the following treatment plan was proposed as: (1) Removal of the displaced dental implant fixture and decompression of the IAN immediately, followed by a healing period; (2) After 6-8 months of healing, implant installation along with guided bone regeneration (GBR); and (3) Final delivery of the implant prosthesis. With careful consultation with the patient, considering her needs and expectations, the patient agreed to the proposed treatment plan. IAN block and infiltration anesthesia were administered on that day urgently. A full-thickness flap was raised with molt and periosteal elevators easily due to its sutured state from a local clinic. Crushed marrow cavity was found with a blood clot, and the implant fixture was carefully removed without additional damage by suction tip under the endoscopic views ( Fig. 1B) since it was in a mobilized state in type D4 bone quality. We used 0 and 70 degree endoscope ® (Karl Storz Co., Tuttlingen, Germany) with a 2.7 mm diameter. Further endoscopic examination was performed to assess the damage to the IAN, and the IAN was intact in spite of in a compressed state as a result of the mechanical pressure of the fixture. The removed implant was considered as tapered fixture with 7.0 mm length and 6.0 mm platform diameter. Fixture seemed to have intact surface without any attached mounter or cover screw.
The mucoperiosteal flap was placed back in its original position and sutured with drainage ( Fig. 1C ).
The patient received standard postoperative care and regular follow-up two, three, and eight months postoperative for the assessment of healing progress. Following the removal of the implant fixture and decompression procedure of the IAN, the damage to the buccal wall could not be avoided (Fig. 1D ).
The patient was scheduled to undergo the first stage of implant installation along with autogenous and allogeneic bone grafts, due to alveolar ridge dehiscence on the buccal side of the implant site. Implant placement and GBR was performed under local anesthesia. A crestal incision created using no. 12 and 15 blades and a full-thickness flap was elevated in the #47 area ( Fig. 2A ). To fill the hard tissue defect and improve the alveolar ridge contour on the buccal surface, an autologous bone chip was harvested from the right maxillary tuberosity (Fig. 2B ). The implant bed was prepared with a standard osteotomy and measurements were performed to determine the depth of implant placement. The right maxillary tuberosity was chosen as an intraoral bone harvesting site for the buccal alveolar ridge defect. A full particulate bone was grafted in combination with the autogenous bone chip as a second layer (Fig. 2E) .
The flap was closed with a tension-free suture using 4-0 Vicryl ® (Polyglactin 910, Johnson & Johnson Co., USA). The patient received standard postoperative care as the first procedure and the stitches were removed 7 days later. The panoramic radiograph evaluation of the postoperative state showed a well osseointegrated immobile implant fixture with integrated grafting materials (Fig. 2F ). The patient reported uneventful healing. (Fig. 3) . The patient did not report any pain or discomfort. of displacement lacked evidence 7 . Similarly, our patient did not exhibit any sign of osteoporosis.
Ⅲ. Discussion
Another main cause was focal osteoporotic bone marrow defects, or the presence of uncommon hematopoietic tissue in the posterior molar region of the mandible in middle-aged women. This condition is usually asymptomatic and mostly appears in edentulous posterior mandibles where tooth extraction has previously been performed. The displacement of dental implants has been reported in a few cases with osteoporotic bone marrow defects 1,7 . Most defects occur at former extraction sites.
Diagnosis and treatment plans were based on clinical, radiographic, and microscopic findings in these cases. Differential diagnosis is between other intraosseous pathologic conditions such as osteomyelitis, traumatic bone cyst, and fibrous dysplasia. Upon radiographic examination, an isolated or multifocal radiolucency with a variety of sizes ranging from several millimeters to centimeters with poorly defined Age-related bone loss involves an extremely complex mechanism and multiple factors are known to play a critical role in this process. Extensive evidence reveals the correlation between aging and increase of BMF 9 . Humans and animals share a common feature of aging, the infiltration of adipocytes into bone Kim et al. suggest using a crestal approach in cases when the implant is not deeply dislocated and lies above the IAN. This procedure can be carried out by enlarging the drill hole, ensuring the safe removal of the implant, as we did in our case 7 . However, the disadvantages include the limited field of vision, inadequate operation site, potential problems with the future fixation, and greater risk of further displacement. To overcome the disadvantages, we performed an endoscopic examination. The surgical intervention involving the removal of the failed implant can be carried out with enhanced endoscopic visualization, decreasing the risks for further displacement and secondary injury to the IAN. Therefore, we recommend using a technique similar to ours in cases with implant displacement with proximity to the IAN.
Ⅳ. Conclusion
The most important points in the case report were: 1) displacement of dental implants in the posterior mandible region was mostly associated with focal osteoporotic bone marrow defects, 2) bone marrow defects cannot be detected on panoramic radiograph, especially in elderly women with a previous history of tooth extraction, 3) displacement of dental implants is most common in elderly women and usually results in complications such as hypoesthesia due to IAN damage, 4) fatty degeneration is inevitable in the elderly, which is not optimal for MSCs differentiation into osteoblasts and adipogenesis becomes more common, and 5) when using the cortical approach to retrieve displaced implants, an endoscopic examination can overcome the disadvantages associated with the cortical approach. 
